Mammalian DNA ligases. Biosynthesis and intracellular localization of DNA ligase I.
Mammalian DNA ligase I is presumed to act in DNA replication. Rabbit antibodies against the homogeneous enzyme from calf thymus inhibited DNA ligase I activity and consistently recognized a single polypeptide of 125 kDa when cells from an established bovine kidney cell line (MDBK) were lysed rapidly by a variety of procedures and subjected to immunoblotting analysis. After biosynthetic labeling of MDBK cells with [35S]methionine, immunoprecipitation experiments revealed a polypeptide of 125 kDa that did not appear when purified calf thymus DNA ligase I was used in competition. A 125-kDa polypeptide was adenylated when immunoprecipitated protein from MDBK cells was incubated with [alpha-32P]ATP. Thus, the apparent molecular mass of the initial translation product is identical or nearly so to that of the purified enzyme. The half-life of the protein is 7 h as determined by pulse-chase experiments in asynchronous MDBK cells. Immunocytochemistry and indirect immunofluorescence experiments showed that DNA ligase I is localized to cell nuclei.